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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce or eliminate the generation of 
interference fringes. 

SOLUTION: A projecting arrangement group, in which large number of 
projecting parts 3a are arranged, is formed on a glass substrate 2 and a 
liquid reflecting layer 4 covers thereon and an alignment layer 5 covers the 
light reflecting layer 4. Further a color filter 7, an overcoat layer 8, a 
transparent electrode 9 and an oriented film 10 are formed on a glass 
substrate 6. Then both substrates 2, 6 are stuck together by a sealing 
member 12 via liquid crystal 1 1. As to the projecting arrangement group, 
each group is formed by being divided to a matrix shape but the projecting 
arrangement group is divided depending on arrangement pitch of the 
transparent electrode 9 and arrangement pitch of an electrode 26. Thus, 
each rectangular region of matrix shape (a group) corresponds to a crossing 
part of the transparent electrode 9 and the electrode 26. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The member which forms the convex array group of a substrate which, on the other hand, 
arranged two or more heights made of resin in on a principal plane at random, covers a light reflex 
nature electrode on this convex array group, carries out the laminating of the orientation layer on this 
light reflex nature electrode, and is becoming steadily, It is the liquid crystal display which makes 
nematic mold liquid crystal intervene on a transparence substrate between the members of another side 
which comes to carry out the laminating of a transparent electrode and the orientation layer one by one, 
and makes it come to arrange a pixel in the shape of a matrix. The liquid crystal display characterized by 
classifying said convex array group according to the divisor of the array pitch in the light reflex nature 
electrode of one [ said ] member or a multiple and/or the divisor of the array pitch in the transparent 
electrode of the member of another side, or a multiple. 

[Claim 2] The member which forms the convex array group of a substrate which, on the other hand, 
arranged two or more heights made of resin in on a principal plane at random, covers the light reflex film 
on this convex array group, carries out the laminating of a transparent electrode and the orientation 
layer one by one on this light reflex film, and is becoming steadily, It is the liquid crystal display which 
makes nematic mold liquid crystal intervene on a transparence substrate between the members of 
another side which comes to carry out the laminating of a transparent electrode and the orientation 
layer one by one, and makes it come to arrange a pixel in the shape of a matrix. The liquid crystal 
display characterized by classifying said convex array group according to the divisor of the array pitch in 
the transparent electrode of one [ said ] member or a multiple and/or the divisor of the array pitch in 
the transparent electrode of the member of another side, or a multiple. 
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[FFeld of the Invention] This invention relates to a reflective mold or a transflective type liquid crystal 

display. 

[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display is used even for the large-sized 
and high definition monitor besides the Personal Digital Assistant of small or a medium size, or the 
notebook computer. The technique of the reflective mold liquid crystal display which furthermore does 
not use a back light is also developed, and it excels in a thin shape, a light weight, and low-power-ization. 
[0003] Although the functional discrete type which prepared the light reflex layer made into the mirror 
plane on the inside of the substrate arranged back, and formed the scattered plate in the outside of the 
substrate arranged ahead, and the scatter reflection mold which formed the toothing-like light reflex 
layer to the inside of the substrate arranged in back are shown in a reflective mold liquid crystal display, 
a surrounding light is effectively used because not both molds use a back light. 

[0004] A dispersion high-reflective-liquid-crystal display is shown in drawing 6 (refer to JP,4-243226,A). 
In a liquid crystal display 1, mostly the semi-sphere-like heights 3 by the thing which consist of resin on 
a glass substrate 2 and for which a large number are arranged Form a convex array group and the light 
reflex layer 4 which consists of a metal on a convex array group is covered. The orientation film 5 is 
covered on the light reflex layer 4, and a color filter 7 is formed on a glass substrate 6, the overcoat 
layer 8 is covered on a color filter 7, two or more transparent electrodes 9 which consist of ITO etc. on 
the overcoat layer 8 are arranged to band-like, and the orientation film 10 is covered further. And 
opposite arrangement of both substrates is carried out through liquid crystal 1 1, it fills up with liquid 
crystal 11 in the field surrounded by the seal member 12, and it carries out sequential formation of the 
1st phase contrast film 13, the 2nd phase contrast film 14, and the polarizing plate 15 on the external 
surface of a glass substrate 6. 

[0005] In the above-mentioned liquid crystal display 1, in order to form a convex array group, as shown 
in drawing 7 , the spin coat of the photopolymer is carried out on a glass substrate 2, and it exposes 
using the photo mask 16 of an array as shown in this drawing. According to this photo mask 16, 
corresponding to the arrangement part of a spot 18, a convex array group is formed as that pattern by 
arranging regularly the spot 18 of the shape of a circle which consists of a chromium (Cr) metal or an 
iron oxide, and using the photo mask 16 of this configuration on a glass substrate 17. 
[0006] After photo etching, postbake of each heights 3 is carried out, and they are stiffened, 
subsequently to a convex array group top, cover aluminum film with sputtering and carry out photo 
etching. This aluminum film arranges many bands in parallel, and each band-like film is equivalent to 
each electrode (light reflex layer 4). 

[0007] In this convex array group, it is good to carry out array formation of each heights 3 densely, and 
by this, the surface area of the light reflex layer 4 becomes large, incident light is used effectively, the 
clearance field between heights 3 decreases further, and whenever [ light-scattering ] improves. And in 
order to perform such an overcrowded array, heights 3 are aligned regularly. 
[0008] 

[Problem(s) to be Solved by the Invention] However, if it is the configuration of a liquid crystal display 1, 
the rainbow-colored interference fringe resulting from the phase contrast of light will be seen by having 
aligned heights 3 regularly densely. 

[0009] Although it is possible to arrange all the heights 3 at random in order to cancel this technical 
problem, it is very difficult to obtain such random nature on manufacture. A manufacture top is 
impossible if especially a liquid crystal screen becomes large. 

[0010] Then, the technique using the photo mask 19 as shown in drawing 8 is proposed. That is, on a 
glass substrate 20, what has arranged the spot 21 at random was made with one group 22, and each 
group 22 is arranged further regularly. 

[001 1] However, in having arranged each group 22 in the shape of an array, even if it uses the photo 
mask 19 of the above-mentioned configuration, interference appeared between the color filter 7, the 
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transparent electrode 9, etc., for example, spacing of a rainbow-colored interference fringe had appeared 
thinly with breadth. Moreover, when it was made to display indoors, interference of light was hardly 
worrisome, but when it was made to display outdoors, since a surrounding light was strong, interference 
of light was remarkable. 

[0012] Thus, the coherence of light was not canceled by even extent which may still be satisfied, but 

the visibility of a display deteriorated, and the good display property was not attained. 

[0013] Therefore, the purpose of this invention decreases generating of this interference fringe 

remarkably, or is losing and is to offer the liquid crystal display of high performance and high-reliability. 

[0014] 

[Means for Solving the Problem] The member which the liquid crystal display of this invention forms the 
convex array group of a substrate which, on the other hand, arranged two or more heights made of resin 
in on a principal plane at random, covers a light reflex nature electrode on this convex array group, 
carries out the laminating of the orientation layer on a light reflex nature electrode, and is becoming 
steadily, It is equipment which makes nematic mold liquid crystal intervene on a transparence substrate 
between the members of another side which comes to carry out the laminating of a transparent 
electrode and the orientation layer one by one, and makes it come to arrange a pixel in the shape of a 
matrix. According to the divisor of the array pitch in the light reflex nature electrode of one member or a 
multiple and/or the divisor of the array pitch in the transparent electrode of the member of another side, 
or a multiple, it is characterized by classifying the above-mentioned convex array group. 
[0015] The member which other liquid crystal displays of this invention form the convex array group of a 
substrate which, on the other hand, arranged two or more heights made of resin in on a principal plane 
at random, cover the light reflex film on this convex array group, carry out the laminating of a 
transparent electrode and the orientation layer one by one on the light reflex film, and are becoming 
steadily, It is equipment which makes nematic mold liquid crystal intervene on a transparence substrate 
between the members of another side which comes to carry out the laminating of a transparent 
electrode and the orientation layer one by one, and makes it come to arrange a pixel in the shape of a 
matrix. According to the divisor of the array pitch in the transparent electrode of one member or a 
multiple and/or the divisor of the array pitch in the transparent electrode of the member of another side, 
or a multiple, it is characterized by classifying the above-mentioned convex array group. 
[0016] 

[Embodiment of the Invention] It explains in full detail with the liquid crystal display of the reflective 
mold which shows this invention to drawing 1 - drawing 5 . Drawing 1 is the photo mask of the ** sake 
which creates a convex array group, and the important section enlarged drawing of A which shows 
drawing 2 to drawing 1 / and drawing 3 are the cross-section schematic diagrams of a reflective mold 
liquid crystal display. Moreover, the cross-section schematic diagram of the reflective mold liquid crystal 
display of others [ drawing 4 ] and drawing 5 are the important section perspective views of other 
reflective mold liquid crystal displays. In addition, the same sign is given to the same part as the 
conventional liquid crystal display 1 shown in drawing 6 . 

[001 7] Photo-mask ****, drawing 1 , and drawing 2 show the photo mask 23 for forming said convex 
array group which put two or more heights made of resin in order at random. 

[0018] A photo mask 23 arranges many circle-like spots S which consist of a Cr metal, an iron oxide, 
etc. on a glass substrate 24, these spot arrangement is in a random condition, and it classifies according 
to the both sides of the array pitch by the side of a signal electrode, and the array pitch by the side of a 
scan electrode, and the group G according to each pixel is obtained by this. 

[0019] When the case where an image display side is 5.7 inch size is explained as an example, although 
you may be a polygon beyond it further, a round shape is desirable [ the configuration of each spot S 
where about 10 million spots are arranged ] on the glass substrate 24 corresponding to the 1 screen in 
addition to the shape of a circle so that a difference may not arise in a dispersion property according to 
a square, a pentagon, a hexagon, and the direction to see. 
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[0020] It is desirable to specify the diameter of a spot and spot spacing still as follows. 
[0021] 50 micrometers or less, when the diameter of a spot is set to 15 micrometers or less, it is 
suitably good at the point that resist thickness at the time of the same configuration formation can be 
made thin. 

[0022] 0.1-20 micrometers, spacing of each spot is making it 5-7 micrometers, and is suitably good at 
the point that the shape of toothing is continuously connected after exposure and development, can 
lessen a flat part by this, and a good dispersion property is acquired. 

[0023] The reflective mold liquid crystal display 25 for color displays shown in reflective mold liquid 
crystal display drawing 3 is explained. 2 is a glass substrate by the side of a segment (0.7mm thickness), 
and 6 is a glass substrate by the side of common (0.7mm thickness). About one [ said ] member On the 
other hand, a convex array group is formed on a principal plane by the thing of a glass substrate 2 which 
consist of resin and for which much semi-sphere-like heights 3a (path: 10-12 micrometers) is arranged 
mostly, and the light reflex layer 4 which consists of metals, such as chromium, and aluminum, silver, on 
a convex array group was covered with 1000A of thickness, and is carrying out photo etching. The light 
reflex layer 4 arranges many bands in parallel, and each band-like film is equivalent to each electrode 26. 
[0024] In order to form a glass substrate 2 convex-like array group, a spin coat is carried out by the 
thickness of about 2 micrometers, it exposes using the above-mentioned mask for FOTORISO, and, 
subsequently the photopolymer (goods :P. product made from C339 H-JSR, Inc.) which uses acrylic 
resin as a principal component is developed for 20 seconds (product made from developer PD539 AD- 
JSR, Inc.). This development condition is time amount to extent in which development does not result 
even to a glass substrate 2. Then, while making it dissolve a little by post**-KU (120 degrees C, 2 
minutes), smoothing the shape of surface type and tuning finely to the shape of toothing, it is made to 
harden at an elevated temperature further (200 degrees C, 30 minutes). Thereby, partition formation of 
each group G was carried out at the shape of a matrix, and heights 3a is arranged at random in each 
group G. 

[0025] And the orientation film 5 which consists of polyimide resin which carried out rubbing in the fixed 
direction on the light reflex layer 4 is covered. 

[0026] moreover, between the convex array groups and the orientation film 5 which covered the light 
reflex layer 4 — resin and Si02 from — it can cover over the whole surface that it is also with print 
processes, the spinner method or the sputtering method, or a dip method about the becoming smooth 
film of insulating material, and this can protect the short circuit of the electrode (light reflex layer 4) 
between vertical substrates which short-circuits and adjoins. When print processes are furthermore 
used, even if it carries out the laminating of the above-mentioned insulating material only on the light 
reflex layer 4, these short circuits can be prevented (it is for preventing these short circuits hereafter 
to make an insulating layer intervene similarly). 

[0027] About the member of said another side, the color filter 7 arranged for every pixel is formed on a 
glass substrate 6. A color filter 7 applies on a substrate a pigment-content powder method, i.e., the 
photosensitive resist beforehand prepared by the pigment (red, green, blue), and forms it by the 
photolithography. The overcoat layer 8 which consists of acrylic resin on it, and the transparent 
electrode 9 which consists of ITO arranged to parallel are formed. [ much ] The transparent electrode 9 
lies at right angles to the above-mentioned electrode 26. However, indispensably indispensable, the 
overcoat layer 8 is forming a transparent electrode 9 soon on a color filter 7, and may except the 
overcoat layer 8. Furthermore, the orientation film 10 which consists of polyimide resin which carried 
out rubbing in the fixed direction is formed on a transparent electrode 9. in addition — although the 
orientation film 10 is carrying out membrane formation formation soon on the transparent electrode 9 — 
between the orientation film 10 and transparent electrodes 9 — resin and Si02 etc. — from — the 
becoming insulator layer may be made to intervene 

[0028] And one member of the above-mentioned configuration and the member of another side are 
stuck by the seal member 12 through the liquid crystal 1 1 which consists of a chiral nematic liquid 
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crystal twisted at the include angle of 200-260 degrees. Moreover, many spacers are arranged in order 
to make thickness of liquid crystal 1 1 regularity among both members. 

[0029] Sequential formation of the 1st phase contrast film 13 and the 2nd phase contrast film 14 which 
furthermore become the outside of a glass substrate 6 from a polycarbonate etc., and the polarizing 
plate 15 of an iodine system is carried out. About these arrangement, it sticks by applying the adhesion 
material which consists of an acrylic ingredient. 

[0030] In the liquid crystal display 25 of the above-mentioned configuration, the incident light by exterior 
lighting, such as sunlight and a fluorescent lamp, lets a polarizing plate 15, the 2nd phase contrast film 
14, and the 1st phase contrast film 13 pass, a glass substrate 6 is passed further, the light reflex layer 4 
is reached through a color filter 7 and liquid crystal 1 1, a light reflex is carried out in the light reflex 
layer 4, and outgoing radiation of the reflected light is carried out. 

[0031] In according to this invention, carrying out partition formation of each group G in the liquid 
crystal display 25 of such a configuration, at the shape of a matrix, while forming the convex-like array 
group of a glass substrate 2, a convex array group is classified and, thereby, each matrix-like rectangle 
field (group G) is made to correspond with the intersection of a transparent electrode 9 and an 
electrode 26 according to the array pitch of a transparent electrode 9, and the array pitch of an 
electrode 26. 

[0032] Even if classified a convex array group, interference stopped appearing between color filters 7 in 
these transparent electrodes 9, an electrode 26, and a pan by having made each matrix-like rectangle 
field correspond with the intersection of a transparent electrode 9 and an electrode 26 and it used it 
outdoors further according to the array pitch of a transparent electrode 9, and the array pitch of an 
electrode 26, interference of light stopped in this way, appearing according to this liquid crystal display 
25. 

[0033] In this invention, the partition of a convex array group may be doubled in this way in the divisor 
or multiple (the twice, 3 times, 4 times, 5 times ...) of an array pitch of a transparent electrode 9 besides 
having made each rectangle field of the shape of a matrix of a convex array group correspond with the 
intersection of a transparent electrode 9 and an electrode 26. Or the partition of a convex array group 
may be doubled in the divisor or multiple (the twice, 3 times, 4 times, 5 times ...) of an array pitch of an 
electrode 26, and the divisor of the array pitch of a transparent electrode 9 or a multiple, and the divisor 
or multiple of an array pitch of an electrode 26 may be combined further. 

[0034] Although specified that the divisor of the array pitch of a transparent electrode 9 or an electrode 
26 is also at the numeric value which is defined on mathematics and to which a clear-cut solution can 
be given, if the array pitch is 49 micrometers (49000nm), it will be set to 49 micrometers (49000nm), 
24.5 micrometers (24500nm), 12.25 etc. micrometers (12250nm), etc., for example, moreover — if this 
array pitch is 80 micrometers — 80 micrometers, 40 micrometers, 20 micrometers, 16 micrometers, 10 
micrometers, and 8 micrometers — 5 micrometers .... [ 4 micrometers / 2 micrometers / 1 micrometer ] 
etc. becomes a divisor. 

[0035] In the reflective mold liquid crystal display 27 for color displays shown in other reflective mold 
liquid crystal display drawing 4 and drawing 5 28 is a glass substrate by the side of common (0.7mm 
thickness), and 29 is a glass substrate by the side of a segment (0.7mm thickness). About one [ said ] 
member By the thing of a glass substrate 28 which consist of resin on a principal plane on the other 
hand and for which much semi-sphere-like heights 3b is arranged mostly The convex array group of the 
same random nature as said liquid crystal display 25 was formed, and light reflex layer 4a (1000A of 
thickness) which consists of metals, such as chromium, and aluminum, silver, on this convex array group 
is covered, and a convex array group top — resin and Si02 from — the becoming smooth film 30 is 
formed and the color filter 7 arranged for every pixel is formed on the smooth film 30. The overcoat 
layer 8 which furthermore consists of acrylic resin, and the transparent electrode 31 which consists of 
ITO arranged to parallel are formed. [ much ] The orientation film 32 which consists of polyimide resin 
which carried out rubbing in the fixed direction is formed on this transparent electrode 31. 
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[0036] in addition — although the orientation film 32 is carrying out membrane formation formation soon 
on the transparent electrode 31 — between the orientation film 32 and transparent electrodes 31 — 
resin and Si02 etc. — from — the becoming insulator layer may not be made to intervene and, 
moreover, it is necessary to form neither the smooth film 30 nor the overcoat layer 8 
[0037] About the member of another side, sequential formation of the transparent electrode 33 which 
consists of ITO arranged to parallel on a glass substrate 29, and the orientation film 34 which consists 
of polyimide resin which carried out rubbing in the fixed direction is carried out. [ much ] between a 
transparent electrode 33 and the orientation film 34 — Si02 from — the becoming insulating layer may 
be made to intervene 

[0038] And one member of the above-mentioned configuration and the member of another side are 
stuck by the seal member 12 through liquid crystal 1 1. Sequential formation of the 1st phase contrast 
film 13 and the 2nd phase contrast film 14 which furthermore become the outside of a glass substrate 
29 from a polycarbonate etc., and the polarizing plate 15 of an iodine system is carried out. 
[0039] In the liquid crystal display 27 of the above-mentioned configuration, the incident light by exterior 
lighting, such as sunlight and a fluorescent lamp, passes a glass substrate 29, light reflex layer 4a is 
reached through liquid crystal 1 1, a color filter 7, etc., a light reflex is carried out in light reflex layer 4a, 
and outgoing radiation of the reflected light is carried out. 

[0040] In forming the convex-like array group of a glass substrate 28, also in the liquid crystal display 27 
of such a configuration, are carrying out partition formation of each group G at the shape of a matrix, 
but Furthermore, according to the array pitch of a transparent electrode 31, and the array pitch of a 
transparent electrode 33, classify a convex array group and each matrix-like rectangle field by having 
made it correspond with the intersection (pixel) of a transparent electrode 31 and a transparent 
electrode 33 Even if interference stopped appearing in these transparent electrodes 31, a transparent 
electrode 33, and a pan and it used it for them outdoors further between color filters 7, interference of 
light stopped appearing. 

[0041] Moreover, in this invention, the partition of a convex array group may be doubled in the divisor or 
multiple of an array pitch of a transparent electrode 31 in this way besides having made each rectangle 
field of the shape of a matrix of a convex array group correspond with the intersection of a transparent 
electrode 31 and a transparent electrode 33. Or the partition of a convex array group may be doubled in 
the divisor or multiple of an array pitch of a transparent electrode 33, and the divisor of the array pitch 
of a transparent electrode 31 or a multiple, and the divisor or multiple of an array pitch of a transparent 
electrode 33 may be combined further. 

[0042] Next, to 1 pixel being the field (intersection of a transparent electrode 31 and a transparent 
electrode 33) which is 70micrometerx230micrometer, this invention person is changing matrix-like 
partition formation of a glass substrate 28 convex-like array group into 9 passage of (1) - (9), and did 
visual observation of the interference fringe. The pitch of a transparent electrode 31 was 240 
micrometers, and the pitch of a transparent electrode 33 is 80 micrometers, and made the direction of Y, 
and the cross direction of a transparent electrode 33 the direction of X for the cross direction of a 
transparent electrode 31. Here, between the adjoining transparent electrode 31 and transparent 
electrodes 33 was set to 10 micrometers. 

[0043] (1) the case where 80 micrometers and the direction width of face of Y are set to 240 
micrometers for Group's G direction width of face of X as mentioned above — (2) — Group's G 
direction width of face of X 80 micrometers as mentioned above When the direction width of face of Y is 
set to 80 micrometers, the (3) group's G direction width of face of X 40 micrometers, When the direction 
width of face of Y is set to 60 micrometers, the (4) group's G direction width of face of X 160 
micrometers, When the direction width of face of Y is set to 1 20 micrometers, the (5) group's G 
direction width of face of X 480 micrometers, When the direction width of face of Y is set to 480 
micrometers, the (6) group's G direction width of face of X 40 micrometers, When the direction width of 
face of Y is set to 480 micrometers, the (7) group's G direction width of face of X 100 micrometers, 
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When the direction width of face of Y is set to 240 micrometers and 80 micrometers and the direction 
width of face of Y are set to 100 micrometers for the (8) group's G direction width of face of X, although 
an interference fringe hardly arose when it was the example of (1) - (6) when 100 micrometers and the 
direction width of face of Y were set to 100 micrometers consequently, the (9) group's G direction width 
of face of X Although the interference fringe arose slightly when it was the example of (7), and the 
example of (8), it was extent which is convenient practically. However, when it was the example of (9), 
the interference fringe occurred notably and it was inconvenient practically. In addition, the example of 
(7) and (8) is also included in this invention. 

[0044] A transflective LCD may be used although it is explaining that the liquid crystal display of 
transflective LCD this invention is also with a reflective mold as above-mentioned. 
[0045] If it is a transflective LCD, the electrode 26 prepared in the liquid crystal display 25 will be 
transposed to the diffusion shell possessing the property of the both sides of light transmission nature 
and light reflex nature, and light reflex layer 4a prepared in the liquid crystal display 27 will be similarly 
transposed to the diffusion shell. 

[0046] And what is necessary is to carry out sequential formation of the phase contrast film which 
consists of a polycarbonate etc., and the polarizing plate of an iodine system, and just to arrange a back 
light in the outside of a glass substrate 2 or a glass substrate 28 further about one transparency mold 
display mode. 

[0047] When it inserts between two polarizing plates, it is made for this diffusion shell not to produce 
phase contrast. And although it is made the thin film which consists of metals, such as chromium, and 
aluminum, silver, if thickness becomes large, light transmission nature will become small and light reflex 
nature will become large. The thickness of such a metal thin film is good for an absorption-ofHight 
multiplier to change with metaled classes, and to usually make 50-500A into 100-400A suitably 
moreover, although specified for the application of both sides called a reflective mold and a 
transparency mold by whether it asks for improvement in the engine performance from which application 
inside. The property as a transflective LCD called 30 - 75% of reflection factors and 5 - 50% of 
permeability is acquired by this. 

[0048] For example, a reflection factor becomes, and when it forms that the thickness of 250A of 
thickness is also about the diffusion shell with an aluminum metal thin film, permeability becomes 15% 
65%. 

[0049] About the above-mentioned diffusion shell, it may replace with a metal thin film and you may 
form with a dielectric half mirror, that is, you may make it the laminated structure which carried out the 
laminating of a low refractive-index layer and the high refractive-index layer one by one by turns, a part 
of light which carried out incidence through liquid crystal 1 1 by this is reflected in a high refractive- 
index layer, and the light which penetrated the high refractive-index layer besides it is reflected in a low 
refractive-index layer, and it interferes in these reflected lights, and the reflective engine performance 
raises remarkably — having — being the so-called — an increase — reflection — it is generated. 
[0050] although you may constitute that an ingredient is also how as long as the above high refractive- 
index layers and a low refractive-index layer have a refractive-index difference in the meantime — the 
range of the refractive index of for example, a high refractive-index layer — 2.0-2.8 — good — Ti02, 
Zr02, and Sn02 etc. — it is good to constitute, the range of the refractive index of the low refractive- 
index layer to this — 1.3-1.6 — good — for example, Si02, AIF3, CaF2, and MgF2 etc. — it is good to 
constitute. 

[0051] the thickness range of a high refractive-index layer is making it 25-2000A, and mentioned above 
the thickness range of 25-2000A and a low refractive-index layer — an increase — reflection — it 
becomes the most remarkable, making the thickness range of the diffusion shell into 50-12000A 
furthermore — this — an increase — reflection — it becomes remarkable. 
[0052] Moreover, the diffusion shell is having made the low refractive-index layer and the high 
refractive-index layer into the laminated structure which carried out the laminating one by one by turns, 
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and the total of each class consists of two-layer, four layers, six layers, eight layers, ten layers, or a 
number of layers beyond it. 

[0053] In the case of such a laminated structure, by changing the number of laminatings, a reflection 
factor and permeability can be set up as necessary and the design becomes easy further again. 
[0054] for example, Si02 from — the becoming low refractive-index layer (thickness: 940A) and Ti02 
from — a reflection factor becomes and, in the case of the laminated structure which carried out the 
laminating of the becoming high refractive-index layer (thickness: 630A) one by one by turns and which 
carried out the laminating and made the total eight layers, permeability becomes 25% 75%. 
[0055] It sets to these transflective LCDs in this way. When it is used for one reflective mold mode, 
according to the liquid crystal display 25 According to the array pitch of a transparent electrode 9, and 
the array pitch of an electrode 26, classify a convex array group and each matrix-like rectangle field by 
having made it correspond with the intersection of a transparent electrode 9 and an electrode 26 Even if 
interference stopped appearing in these transparent electrodes 9, an electrode 26, and a pan and it used 
it for them outdoors further between color filters 7, interference of light stopped appearing. 
[0056] In addition, this invention is not limited to the above-mentioned example of an operation gestalt, 
and modification, improvements, etc. various by within the limits which do not deviate from the summary 
of this invention do not interfere at all. 

[0057] For example, in the above-mentioned operation gestalt, although it is explaining that it is also 
with a STN mold simple matrix type color liquid crystal display, in addition whether it is the STN mold 
simple matrix type liquid crystal display of monochrome or is twist nematic mold liquid crystal displays, 
such as a TN mold simple matrix type liquid crystal display and TN mold active-matrix type, the same 
operation effectiveness is further acquired also with the liquid crystal display of a bistability mold. 
[0058] Moreover, in the above-mentioned example of an operation gestalt, although the convex array 
group made of resin was formed on the glass substrate, when the substrate which replaces with this and 
consists of synthetic resin is used, you may produce in one that it is also with the method of fabricating 
common knowledge of a substrate and a convex array group. 
[0059] 

[Effect of the Invention] According to the liquid crystal display of this invention the above passage, it 
doubles with the array pitch of the transparent electrode of one member, and/or the array pitch of the 
transparent electrode of the member of another side. According to the array pitch of the light reflex 
nature electrode of one member, and/or the array pitch of the transparent electrode of the member of 
another side in classifying a convex array group ****, in having classified said convex array group Even 
if interference of light stops appearing even if interference stops appearing and it uses it outdoors 
further between a transparent electrode or a color filter, and an interference fringe appears, it is the 
range which is convenient practically, consequently the liquid crystal display of high performance and 
high-reliability has been offered. 
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2.**** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the photo mask of the ** sake which creates the convex array group 
concerning this invention. 

[Drawing 2] It is the important section enlarged drawing of A shown in drawing 1 . 
[Drawing 3] It is the cross-section schematic diagram of the liquid crystal display of this invention. 
[Drawing 4] It is the cross-section schematic diagram of other liquid crystal displays of this invention. 
[Drawing 5] It is the important section perspective view of other liquid crystal displays of this invention. 
[Drawing 6] It is the cross-section schematic diagram of the conventional liquid crystal display. 
[Drawing 7] It is the top view of the photo mask in which the random nature of the convex array group 
concerning the conventional reflective mold liquid crystal display is shown. 

[Drawing 8] It is the top view of the photo mask in which the random nature of the convex array group 
concerning the conventional reflective mold liquid crystal display is shown. 
[Description of Notations] 

I Liquid Crystal Display 

2, 6, 28, 29 Glass substrate 

3, 3a, 3b Heights 

4 4a Light reflex layer 

5, 10, 32, 34 Orientation film 

7 Color Filter 

9, 31, 33 Transparent electrode 

I I Liquid Crystal 

16, 19, 23 Photo mask 

25 27 Reflective mold liquid crystal display 

26 Electrode 
G Group 
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